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TELESCOPABLE BORING ROD MECHANISM 

The invention relates to a telescopable boring rod mechanism with at least 
two mutually displaceable Kelly rods, which have means for transmitting a 
torque to the adjacent Kelly rod. 

Such telescopable boring rod mechanisms are required for the so-called Kelly 
boring method, which is one of the most flexible procedures e.g. for the 
production of foundation piles for buildings. The torque of the boring 
implement is transmitted from a turning gear, which can be moved up and down 
on a mast, to a boring rod mechanism, the so-called Kelly rod mechanism. The 
Kelly rod mechanism comprises several telescoped tubular Kelly rods, whereof 
the innermost rod is suspended on a cable of the implement and can therefore 
be moved up and down, which brings about the telescoping of the Kelly rod 
mechanism. The boring tool is fixed to the bottom of the innermost Kelly 
rod. Through more or less vertical fillets on the outside of each individual 
Kelly rod and corresponding vertical driving slots on the adjacent Kelly rod, 
in accordance with a shaft-collar connection or joint, the torque and 
therefore the rotary movement is transmitted from one Kelly rod to the other. 
Thus, the rotary movement is transmitted from the turning gear to the boring 
tool in the borehole. 

Telescoping takes place in the following way. Initially, when the Kelly rod 
mechanism is completely outside the borehole, all the Kelly rods on their 
lower stop are, located on the bottom Kelly rod, also known as the inner 
Kelly. The completely retracted Kelly rod mechanism is consequently 
suspended by means of the inner Kelly on the Kelly cable. If the Kelly rod 
mechanism is then lowered into the hole, at a specific time an upper stop of 
the Kelly rod mechanism strikes against a Kelly driver of the turning gear 
and rests there. During further lowering the remaining Kelly rods move 
downwards until the next inner Kelly rod "sticks" with its upper stop on the 
lower end of the outermost Kelly rod. This can be continued until the Kelly 
rod mechanism has been completely extended. Such Kelly rod mechanisms are 
e.g. known from EP 376 239 A or US 3,517,760. 

Torque can be transmitted in any extension state of the Kelly rod. The Kelly 
rods on the lower stop either rest on the next inner Kelly rod or they' hang ' 
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with their upper stop on the next outer rod. With all the Kelly rods the 
torque is transmitted at the upper or lower end. Only in the case of a 
single Kelly rod, the outermost of those resting on the innermost rod, does 
the Kelly driver of the next outer rod engage between the upper and lower end 
in the Kelly fillets and transmits torque there. 

Besides the transmission of the rotary movement in the case of so-called 
lockable Kelly rod mechanisms, a vertical force is transmitted from the slide 
on which the turning gear moves up and down on the mast, via the Kelly rod 
mechanism to the boring tool, in order to produce the contact pressure 
necessary for removing soil. For this purpose locking pockets are fitted to 
all the Kelly rods at specific spacings. 

EP 335 059 A discloses a Kelly rod mechanism with toothed driving fillets, 
which permit an axial force transfer or transmission in a plurality of 
positions corresponding to the spacing of the tooth system. 

The material used for the Kelly rod mechanism is steel in suitable alloys in 
order to ensure the necessary strength in operation. The torque to be 
transmitted decides the diameter and thickness of the Kelly rods. 
Particularly in the case of greater boring depths for which correspondingly 
long Kelly rod mechanisms are necessary, there can be a relatively high Kelly 
rod mechanism weight. This is not only decisive for the design of the 
necessary winches and drives, but also for the statics of the mast on which 
the boring rod mechanism is suspended. Since, as a result of design, the 
boring axis must be upstream of the crawlers of the boring implement, a heavy 
Kelly rod mechanism means a correspondingly high tilting moment of the 
implement. It must be correspondingly highly ballasted for adequate 
stability, which in turn requires a larger and more stable crawler vehicle. 
This leads to higher costs and restrictions during the transportation and 
positioning of the boring implement. 

The object of the invention is to provide a telescopable boring rod 
mechanism, which allows an efficient, inexpensive boring operation. 

This object is achieved by a telescopable boring rod mechanism having the 
features of claim 1. Preferred embodiments . of the invention are given in the 
dependent claims . 

The invention is characterized in that at least one of the Kelly rods is 
constructed from at least two rod segments, which are made from different 
materials. A fundamental idea of the invention is based on the finding that 
on a Kelly rod there are areas with different functions and loads. According 
to the invention areas with a high load and contact pressure can be made from 
a correspondingly high strength material, whereas areas with a lower load and 



3 



contact pressure can be made from a simpler material. This permits a Kelly 
rod mechanism construction in accordance with the particular function and 
requirement, which permits economies with respect to high strength and 
therefore expensive material. 

Particularly in the case of longer drilling rod mechanisms for greater boring 
depths the invention leads to a considerable weight saving due to the fact 
that the rod segment material is a lightweight construction material, 
particularly a carbon fibre-reinforced plastic. It is also possible to use 
other lightweight construction materials such as light metals. In an 
arrangement assembled from tubular or rod- shaped segments, carbon fibre - 
reinforced plastic permits an adequately high axial force and torque 
transmission . 

In areas with a high contact pressure, such as occur where the torques and 
forces are transmitted from one Kelly rod to the adjacent rod, use can be 
made of a corresponding high strength, heavy material, such as steel in a 
corresponding alloy. 

According to the invention the means for transmitting the force or torque is 
constructed on a rod segment made from a steel material. Preferably the 
upper and/ or lower end of the Kelly rod is constructed on a rod segment made 
from a steel material. For a force or torque transmission in one or more 
intermediate sections, further transmission devices can be provided. The 
other rod segments located between the steel material rod segments can be 
made from the lightweight construction material. 

As a result of the function the individual Kelly rods have a tubular 
construction and the inner Kelly can also be a solid rod. The individual 
Kelly rods can have a random cross-section. However, according to the 
invention, a particularly favourable ratio between the weight and torsional 
stiffness is obtained in that the rod segments are constructed in tubular 
manner with an annular cross - section . More particularly for lightweight 
segments made from a carbon fibre- reinforced plastic, an annular cross - 
section brings about a particularly high torsional stiffness. 

Apart from the possibility of torque transmission, the boring rod mechanism 
according to the invention is further developed in such a way that the rod 
segments have means for transmitting an axial force to the adjacent rod 
segments. Preferably the means for transmitting an axial force are 
constructed together with the means for transmitting a torque, e.g. in the 
form of so-called locking pockets. 

A particularly robust boring rod mechanism is. obtained, according to the 
invention, in that the means for transmitting a torque and/or the means for 
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transmitting an axial force have interlocking members. 

Preferably the interlocking members comprise fillets or beads, locking 
pockets and/or driving slots. Thus, a torque and force transmission such as 
occurs with the known shaft-collar joints occurs between the individual Kelly 
rods . 

In the case of the rod segments made from the lightweight construction 
material there is no direct force and torque transmission from an adjacent 
Kelly rod, because this leads to particularly high contact pressures. Thus, 
on their outside such rod segments can be given a smooth surface in the form 
of simple pipes. However, in order to achieve a reliable telescopability, 
according to the invention axially directed guide rails are provided on the 
lightweight construction material rod segment. As these are not intended for 
direct force transmission, the guide rails can be subsequently fixed by 
appropriate connecting devices to the rod segments. 

According to a further development of the invention the outer Kelly rod is 
made entirely from metal. Preferably the outer Kelly rod is provided with a 
plurality of means for transmitting a torque and/or an axial force and which 
are located at different heights. Over its entire surface the outer Kelly 
rod can permit a torque transmission. In this way, for the other Kelly rods 
it is possible to limit to two the axial force and torque transmission means. 
Then on lowering the Kelly rod mechanism the outermost Kelly rod must 
initially be locked at the corresponding height relative to the rotary drive. 
This can take place passively by a bayonet catch-like mechanism or actively 
by a mechanism emanating from the rotary drive. Then the Kelly rod mechanism 
is lowered again in such a way that all the other Kelly rods are either 
completely or not extended. In addition, through the complete extension of 
the outer Kelly rod, there is also a very good passive protection of the 
retracted boring rod mechanism. 

The invention is described in greater detail hereinafter relative to a 
preferred embodiment and the attached diagrammatic drawings, wherein show: 

Fig. 1 A perspective representation of an inner Kelly rod according 

to the invention. 

Fig. 2 A perspective, part sectional representation of an inventive 

drilling rod mechanism with the Kelly rod of fig. 1. 

The embodiment of the invention diagrammatical ly shown in figs. 1 and 2 is a 
simple, telescopable boring rod mechanism 10 with a first, inner Kelly rod 20 
and. a second, outer Kelly rod 40. The inner Kelly rod 20 is constructed from 
three tubular segments, an upper segment 22, a lower segment 24 and an 
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intermediate, central segment 26. In both the upper segment 22 and lower 
segment 24 are provided several circumf erentially distributed axial force and 
torque transmission means 27. For this purpose the lower segment 24 has 
axial ly directed beads 28, which are in each case bounded on their two ends 
and on one side by axial stops 3 0a, 3 0b. Through the bead 28 and the two 
adjacent, mutually spaced axial stops 30a, 30b is formed a locking pocket 32 
in which can be received a driver of the adjacent Kelly rod. 
Circumf erentially the two axial stops 3 0a, 3 0b are spaced in a clearly 
defined manner from the next bead 2 8 and a recess 31 is formed for the axial 
passage of the driver. 

On the upper segment 22 is correspondingly constructed a force and torque 
transmission means 27, but there is only a single axial stop 3 0c at the lower 
end of the bead 28. The upper segment 22 and the lower segment 24 with the 
beads 28 and axial stops 30 constructed thereon are made from a steel 
material, which has the necessary strength, particularly for the bead 28 and 
axial stops 3 0 during force transmission between the individual Kelly rods 
20, 40. 

In order to save weight, the central segment 26 is made from a lightweight 
construction material, particularly a carbon fibre -reinforced plastic. The 
tubular, central segment 26 is firmly connected by suitable connecting 
devices at its two free ends to the upper segment 22 or lower segment 24. To 
the outside of the central segment 2 6 can be fixed axially directed guide 
rails 34, but these are used for guided telescoping and not for torque 
transmission. 

For this purpose, on the inside of the outer Kelly rod 40 are provided 
correspondingly positioned axial guidance elements 42 with guide slots made 
therein and in which engage the guide rails 34. Moreover, on the inside of 
the outer Kelly rod 4 0 at least one driver 44 for torque transmission 
purposes is provided. Through the lowering or raising of the inner Kelly rod 
2 0 by means of a not shown Kelly cable, the driver 44 passes through the 
recess 31 into the area of the locking pocket 22 on the lower segment 24 of 
the inner Kelly rod 20. Through contact with the bead 28 or the stop faces 
of the lower axial stop 3 0a or the upper axial stop 3 0b a torque or axial 
force transmission can take place between the two adjacent Kelly rods 20, 40. 
A not shown tool mounting or receptacle is provided on the inner Kelly rod 
20. The inventive Kelly rod mechanism is suitable not only for receiving 
boring and cutting topis, but also for other soil working tools such as 
grippers . 



